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ASYMPTOTIC BEHAVIOUR OF SOLUTIONS OF HIGHER ORDER DIFFERENCE EQUATIONS
In the paper the asymptotic behaviour of solutions of the m-th order difference equations of the form are studied.
The asymptotic behaviour of solutions of higher order difference equations have been considered in papers [1] , [2] and [3] .
Let us denote: Ν -the set of positive integers, R -the set of real numbers, R+ -the set of positive real numbers. For a function χ : Ν R the difference operators A k is defined as follows The following two Lemmas were presented in [1] . Next definition comprises the definition of Bp in [4] .
DEFINITION. We will say Β G Bf, if Β : Ν Χ R R+ and Β possesses the following properties
where F is a continuous, nondecreasing and positive function.
The following theorem is the main result of this paper. 
Lf the series 
where y(n) is a solution of equation (9). Then τη τη
From this fact and (2) we obtain m τη
Let us prove that the sequences {A^n)} tend to a finite limit. Applying the difference operator A to (11), using (3), (4) and (9) we get
From this and (12) 
From the definition of b it follows that
Ab(i) = b(i + 1) -b(i) = mU(i)B(i, U(i)h(i)).
From (16) and properties of Β we have Putting i from 1 to τι -1 in (19) and adding the obtained equations one gets
Ab(i) < mU(i)B(i, U(i)b(i)) < mU(i)F{b(i))B(i, U(i)).
This estimation implies
where ε is a fixed positive constant we obtain that S J7-, < G(b(n)) -G(6(l)).
6(1) ^ '
From this and by virtue of (20) we get η-1
By (21) and properties of the function F, the function G is increasing. Then (ii) lim^-^oo G(x) = g < oo. By condition (6) lim^^o G(x) = -oo. We can choose 6(1) such that the next condition holds G(b( 1)) < g -
Then oo
G(b(l )) + mJ>(05(»,tf(t)) i=1
belongs to the domain of the function Gtoo. From the above result, (22) and (23) we get 71-1
Applying (16) we obtain
h(n) < G' 1 {G(b(l)) + mJ2U(i)B{i,U(i))}. i=l
From (8) and (15) Substituting (26) to (24) The following sequences:
<Y,U(j)B{3,U{3)Ci) << Y^F(C1)U(j)B(j,U(j)) = FiC^K,
are linearly independent solutions of the equation q 8
Let B(n,x) = and F(k) = k. Then assumptions of Theorem 1 hold and the solution of (*) exists. It can be written in the form y(n) = a 1 (n)^-+ a 2 (n)3^ cos(narctg ^j-) + a 3 (n)3% sin(rcarctg where lim α α (η) = α 1 , lim a 2 (n) = a 2 and lim a 3 (n) = a 3 .
The theorem proved in [1] is a special case of the above results. In order to get the theorem contained in [1] it is sufficient to put f(n,x) = gnx 2m+1 in (9). 
= 1
So, from Theorem 1, equation (28) has a solution y which have the form (10), e.g. 
